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@ The equipn^ent is structured with a transceiv- 
ing unit (1), an electronic unit that Interfeces the 
handset (2) and the cellutar telephone system 
through ttie relevant aerial (3). such transoeiv- 
ing unit (1) being connected to a vocal interface 
(10) capable of haratehaking with the said unft 
using 9s same protocol, in order to provide a 
telephone line with the sanne loop current dial 
request tone, call current and o^ter character- 
istics of a nwmat telephone line, the said vocal 
interface (10) being in tum associated to a 
rating interface (4), all such elements being 
assisted by a power soiffce (6) converting the 
attemating mains current into direct curent of 
a suitable voltage, and with which a battery (7) 
fitted with a charge circuft located within the 
rating interface (4) works, to whkii the tele- 
phone set (15) or whatever sets are used in each 
particular case are connected. 
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OBJECT OF THE INVENTION 

The present invention relates to electronic equipnDent designed to act as a bridge elen^ent l>etween a cel- 
lular radio network and one or several cc^iventional sets. In order that outgoing caJte can be made and incomng 
5 calls received with such conventional electronic sets using the said cellular radio network. 

The equpnient subject hereof therefore essentially works with the public telephone network as a cellular 
mobBe radio-telephony service terminal and works with the subscriber or user as if it were a "physical* tele- 
phone line, such that any terrranal, nantely telephone sets, public telephones, tele^ machines, computers 
and so forth may be connected to the equipment in functional and electncat conditk)ns simiar to those of a 
10 true telephone line from the \oc0A exchange. 

In accordance with the at>ove the equipment subject hereof is particularly useful for rural telephorra sys- 
tems, mobile puUk: telephones, call-boxes and semi-fixed telephones, emergency telephones, communica- 
tions systents t>ack-up telephone lines, telephone line alarm systems and so forth. 

IS BACKGROUND OF THE INVENTION 

Although the basic concept of a cellular radk> originated at the Belt laboratories in 1947, the first system 
was not put into effect untd 1980 prtnDarily for technok>gical reasons. The main advantage of a cellular system 
over other mobSe radk> systems is its capacity to handle greater traffic loads because of the ^k:tefYt reuse 
20 of the radk> frequencies avaflable. 

The area to cover is divkled into a number of sn^l areas (cells). Each cell is equipped wfth its own base 
radio station. The celts are grouped into 'dusters* and the number of radk) channels avaflable is distributed 
into the group of celte such that this distribution is repeated throughout the area covered. The technique altows 
reuse of the radio channete. 

25 The number of cells in a "duster* must be determined so as to be repeated uninterruptedly in the area 
covered. Only some conf iguratnns so allow. Typical dusters are based on 4. 7, 12 or 21 cells. 

The number of cells in each duster is significantly important in the overall system capacity. The smaller 
the number of cells, the larger the number of channels per cell and hence the more traffic there is. A point of 
equilibrium nuist however be sought If more channels are i^ed per cell and the size of the cluster is smaller 
30 (less cells) the distance between the cells used by the same channels is smaller and hence interference be- 
tween adjacent dusters increases (co-channel interference). 

The total numt>er of channels per cell (and hence the traff k:) depends on the number of channels avaflable 
and the type of duster, to wit 

35 

Total number of channels 
Number of channels per cell : 

^ Cluster (4, 7, 12, 21) 

The traff in a particular area can however be increased (watching for interference problems) if cell size 
is reduced, so as to increase the overall number of radk> channels available in the area. 
45 The base statioi^ located in the centre of each cell are linked to an exchange whch is essentially a tele- 
phc»ie exchange nDOdif ied for the cellular system. A cellular network will in practk» comprise several intercon- 
nected exchanges. This conf iguratkm allows the various types of calls, namely mobPe to fixed, fixed to mobile 
and nK>bile to mobOe calls, to be fully m&de^ . 

The cellular system indudes two important services when it comes to allowing mob3e communicatbns to 
so be held. The first one is the so-called "register* whk:h the system's ability to know where the mobie is at all 
times within the area covered. 

The second feature is the system's capacity to change cells without k>sing the call. 
A numt)er of radk> channels are reserved within the sy^em as signalling channels. The network is more- 
over divkled into a numt>er of traffic areas, each area comprising a group of cells. The base statkm generates 
55 an identif k:atk>n code for the traff k: area to whk:h ft belongs, as part of the informatkm transmitted by the sig- 
nalling channels. 

A mobile subscn't>er travelling alor^ the network rrumitors the signalling channel transmitting most strongly. 
When the rrK>bae nrnves from one cell to the next an impairment is detected in the qucrfity of reception in the 
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common signalling channel used and hence another channel with a more powerful s^n^ sought 

When the mobQe has tuned Into the new signal, two options are avaSable. The first is rKit to leave the traffic 
area after hand^ff. In this case, no initmtive is taken as regards registering. 
5 The second option for the nnobie to change not only the cell but the area. In this case the mobie ¥^11 

transmit its identification to the new base station, which will transfer the information to the exchange. The mo- 
bile wfll have therefore registered its location in order for the network to be rapidly and eff k:tently able to direct 
the call to the mobie. 

The second characteristk: of the cellular system is the so-called In-call hand-ofT. As the mot>Qe moves 
10 within the area covered it can cross the border between cells while the call is under way. Inasmuch as the 
OKiversation is not interrupted until hand-off. the base statk>n will supervise the signal received from the mo- 
bile and wiO detect any knpairment to the signal at the cell borders. The base station wiQ then inform the mobile 
that cell change (hand-ofQ is required. The exchange wOl order the b^e statk>ns in adjacent celte to supervise 
the mobOe call and will choose the best cell to whx:h to transfer the call. A free conversation channel will be 
IS searched for in the new cell and the mobSe. still in the original cell. wOl be instructed to select the new channel. 
The f irmi part of cell switching typk^ally lasts under one second and the user barely perceives that anything 
b arrtiss. 

This minor vok:e interruption does rK>t affect the oonversatkm as it does data transrrtissk>n. Hence, the 
two data trar^mission sete must be fitted with error detection axtd correction protocols to ensure that the irv 
20 formatk)n is complete. 

Of the various ceHulo- telephony systems, most notable are the AMPS, the TAGS and the NMT, the TAGS 
being a derivative of the AMPS. 

The constructive and operatk)nal features of telephones utOizable in the cellular systen^ notably differ from 
terminal sets connectat>le to the telephone network, thereby preventing direct shifting of these kinds of sets 
25 to provide a bask: telephone service in conditions equivalent for the user to physical telephone lines. 

To understand this b^r, we must know a little more about celhilar radio-telephony, tim t>ask: components 
and the operatk>n thereof. 

Several kinds of cellular telephones exist, including car, portable and pocket telephones. They all have 
three essential components: 
30 - A handset 

- A radio transceiver. 

- An aerial. 

The handset contains all user interactk3n elements: acoustk; transducers, dialling and functions keyboard 
(dialling repeat, send, dear, merrrary, end, ...) and display. In fact, the handset also contains the control unit 
35 for the radk>-telephone as a whole and commands the rest of the equipment 

The transceiver comprises a radk> transmitter and receiver using a frequency synthesizer to tune into any 
radk> chanriel In the cellu^ system. The k>gk:al unit in the transceiver interprets the corrvnands sent by the 
handset and maneges the radio circuits. It also communk^tes wfth the t>ase stations to estatilsh the conneo- 
tkms, determine the suSable frequencies and coordinate tmnd-off. In car factl^ies the transceiver comprises 
40 a box fitted outskte the passeriger cabin. The transceiver has interfaces for connectton to the handset In car 
facilities the radk>-telephones are powered by the car battery (12 volts). 

The aerial is a critical element and the type and k>cation thereof determine the quality of transmisston and 
reception. The different kinds cover roof, nr^netic, glass top, high gain, flexible and phase coil aerials. 

Roof aerials generally provkle a t>etter quality of transmisskm and reception in car fecBities becai^e the 
45 car roof serves as earth plan. 

Magnetk: aerials are ^tvantageous in that no bores need be i^ed in f ^ng the same. The base of the aer- 
ials has a pernnanent magnet affixing the saine to the metal surface of the vehk:le. 

Phase cod aerials, also called 'pigtaD* aerials, increase the aenaH eff k:iency by around 50%. "Yagui" type 
directional aerials can t>e used in fixed installations to notably increase the quality of transmissk>n and recep- 
50 tion, and albw terminals to be located outside the nominal radus of the cells for nrM>biles. 

The ceDular telephone handset contains several fijnctk>n keys and light-emitting dk>des that are rK^ corv- 
tained in usual telephones. Such keys are the folkwving: 

- Send. 

- End. 
55 - aear. 

- Functton. 

- Lock. 

The 'send" key activates the dialling process after the user has keyed in the telephor^e numt>er using the 
dialling keyt>oard. The "end* key ends the caD under way. The "dear* key elMnates the last unfinished oper- 
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ation. The "function* key selects the services to which »xess can t>e gained thnx^h the numt)er tx>ard. The 
lock* key functk)ns as a safety nnechanism to prevent unauthorized access. The user mi^ key in an access 
code. 

5 Cellular telephones are not used in the same way as conventional telephones. Firstly, i^rs calling via 

the cellular network will not hear the dial request tone when they pick up (unhoc^) the handset Connection 
will not be established until the telephone number is keyed in and the 'send* key pressed. The only audible 
signal the user will perceive is the ringing or engaged tone once connection is made. Having reached this point, 
there are no ptkmb differences between a cellular and a conventional telephone call. To end the call, the cellular 

10 user mu^ use the *end' key. 

Cellular telephones have no rnetsr pulses; call cost brformatkm is a service that the equipntentcan include, 
electronk:ally registered in their control unit 

DESCRIPHON OF THE INVENTION 

IS 

The unft subject of the tnventbn alkyws as afbresakS one or several conventk>nal telephone sets to t>e cou- 
pled to a cellular r«J» network, whch coupling was heretofore impossible, thereby vokling the functk>nal and 
service ImiltatkMis of celluter telephone sets, which will no longer be incompatible with cc^entional telephone 
sets, allowing the infrastructures of cellular networks (transmisskMi and switching nteans) to be used for bask: 
20 telephone servk» extenskm applkstkms in rural and outer areas where the establishment of physkal lines 
woukS t>e very costly. 

Broadly speakir^, the unit allows a conventk>nal line to be established Immediately wherever the radk>- 
electric cover of the cellular networks is available. 

More specif k:ally and in order to achieve the above the sakl unit comprises a transceiving unit, an electronk: 

25 unit Interfacing the hancteet and the cellular telephone system, which handset will not norn^alty be used with 
the transceiving unit, but only in servk» operations by the company, to which end the set will be provkied with 
the relevant jack box, the said transceiving unit having in turn a vocal interface connected to it that is capable 
of handshaking with the sakJ unit using its same protocol, in order to provide a telephone line having the same 
k>op current characteristk:s. dial request tone, call current and so forth, as a normal telephone line. 

30 The set is moreover f tted with a rating interface, such comprteing an electronic card capable of receiving 
the telephone line provkJed by the vocal interface, receiving the logical signals provkied by the sakl vocal in- 
terface and subsequently processing the same to start generating the rates, ger^rating the required meter 
pulses to charge in publk: telephones, generating the actual required power supply In the card and incorporating 
the battery charge circuit, switching and supervising the same in the absence of an outside power supply. 

35 The equipment is completed by the power source and a battery, the power source comprising an electronic 
card supplying the necessary power for each of the set components to work at the mains voltage, while the 
battery is designed to render the set self-suff kient in the event of potential power cuts. 

The equipment is naturally also equipped with an aerial for connectton to the cellular radk> network, such 
being either internal or external and in any event connected to the transceiving unit 

40 

DESCRIPTION OF THE DRAWINGS 

In order to provkle a fuller descriptton and contribute to the conrtplete understanding of the characteristk:s 
of this invention, a set of drawings is attached to the specif k:atk>n whk:h, while purely illustrative and not fully 
45 compreher>sive, shows the following: 

Figure 1.- is a diagram showing a conventional cellular radk> system structure. 

FigiTO 2.- Is a block diagram of the equipment subject of the present invention aruJ allowing one or several 
conventional telephones to be coupled to a cellular radk> system such as in figure 1 . 

Figure 3.- is a diagrammatic front elevation view of the establishment of the coupling set subject of the 
so invention within the relevant box or frame, shown open. 

Figure 4.- is a front v'»w of the at>ove assembly, but wholly ctosed. 

Figure 5.- Is finally a practx:al embodvnent of the couplmg equipment to extend the sut>scriber cellular line 
telephone service. 

55 PREFERRED EMBOEMMENT OF THE INVENTION 

In the figures ami in particular f^ure 2 it can be seen that the coupling equipment subject hereof is struc- 
tured wfth a transceiving unit (1) comprising an electronk: unit timt int^faces the handset (2) and the cellular 
telephone system. This transceiving unit (1) has a lead connector, a TNC female connector for connection of 
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the external aeri^ (3) and a sut>-D connector for connection thereof to the said hancteet (2), preferably powered 
at a direct current of 13 volts through the rating interface (4), described hereinbelow, through the feeder line 
(5X siK:h vott^^ being supplied by a povi^ source (6) timt is fitted with a battery (7) taking over in the event 
5 of a mmns power cut (8) to di^bute electric power. 

The said tendset (2) is not a true stable component of the equipment, but will only be used in service <^ 
erations by the company, to v^ich end the equipment is provided with a jack box (9) with a line linking the 
said sub-D connector to the transcerving unit (1 ), the jack box (9) not being accessible for the sut>scriber. 

The equipment is further provided with a vocal interfece (10) comprising an electronic card connected to 
10 the transceiving unit (1) and can handshake therewith using its same protocol in order to provkJe a telephone 
line with the same loop current, dial request tone, call current and other characteristics of a normal telephone 
line. 

This unit is powered at a direct current of 13 volts through the transcerving unit (1) and ateo provkies for 
the power source (6) or otherwise the battery (7). 
15 The vocal interface (10) has a female BELL connector for connectk>n thereof to the rating interface (4), a 
suk>-D connector for connection by means of a suitable line to the transceiving unit (1), a power-on switch, a 
jack for connectmg togical signals wfth the rating interface (4) and I FDs. 

The rating interface (4) also comprises an electronic card that is capable of the following functk>ns: 

- Receptk)n of the telephorte line provided by the vocal interface (10). 

20 - Receptioncf the logical signals provkled by the vocal interface (10) and sul)sequenl processing to 1)^ 
rating generatkm. 

- Generatkm of the required 12 KHz nrteter pulses to charge in put>lk: teleptones. 

- Generatkm of a direct current of 5 volts required for the actual card. 

- incorporatkm of the battery charge circuit (7), switching and supervising the same in the absence of 
25 external power (8). 

The power source (6) also comprises an electronic card providing the required power for the equipment 
to operate. A doBCt current of 1 5 volts is ^:tually provided from the 220 voHs In nuiins supply alternating current 
(8) or as appropr^ 110 to the rating interface (4) from where the rest of the equipment is powered. 

The t>attery (7), sealed and designed to render the equipnrtent self-suff ictent, is charged by a circuit located 
30 at the rating interfece (4). 

A terminal strip kx:ated in an electronk: card interconnects the power source (6) with the rating interface 
(4) and also has strips for internal equipment connecttons and connections to the outside. 

The equipn^nt can be fitted with an (Mnlntdirectional 0 db internal aerial (3) coupled to the equipment box 
or otherwise with an external aerial. The aerial (3) will in any event be connected to the transceiving unit (1) 
35 through a nr^ale TNC connector. 

The equipment structured thus and as shown in figure 3 will be housed inskle a box or franne (11) with the 
respective hermetically sealed door (12) from whu:h the aerial (3) wOl protect hermetically, fitted inskle with a 
power (8) inlet (13) and another inlet (14) for connectkm of the telephone (15) or any other type of set con- 
nectable to a telephone line, such as for instance a computer (16), a fax machine and so forth, in particular, 
40 figure 5 shows a practk»l emtxxliment of the coupling equipment, to extend a subscriber cellular line telephone 
servk», which f ^ure shows a given practical embodiment of the installatkm of the receiving aerial (3) and some 
of the possible sets connectable to the said subscriber line. 

In the spedf k: case of a telephone (15) and to make an outgoing call, a user will pick up the handset from 
its terminal and the system, on detecting loop closure, will provide a dial request (continuous 400 Hz) tone. If 
45 the cellular network cannot be linked with (no servk:e), the engaged tone wil be given. 

On hearing the request tone, the user wOl proceed to dial tlra destination telephone number. On dialling 
the first numt>er, the dial request tone will no longer be heard. 

Dial over wOl be deckled by the equipment when a certain time elapses without any new f ^ures being 
dialled. Thus, with no user involvement, the hab&oLdialling as.in conventkmal telephones is nf>aintained. 
50 After dialling, the user will await untB the call is completed (ringing signal and pick-up by the subscriber 
being called). When the conversation is over, the call wiH end on putting down the receiver. 

With incoming calls, on receiving an incoming call the equipment wil generate the rir^ing signal (nominal 
60 vef., 20 Hz) causing the acou^ perception of the telephone linked to the line. 

Connection through the cellular network wil be complied t^ ptckir^ up the telephone. When the con- 
55 versation is over the call wil be ended by putting down the receiver. 

In the case of data communkstkms, the sy^em alknvs the cellular network to transmit data simlarly to a 
telephone line. However, radio linkage is subject to fading disturt^ances and nrwmentary losses through hand- 
off in the case of mobiles. The network sector to the subscriber will also be affected by information k>ss sit- 
uatk>ns inherent in the switched telephone rt^work (rYotse and hash). 
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The above aQ demands that data transmission procedures (rotect the wholeness of the information. Broad- 
ly spe£d(tng, the (votocols used t>y equipment with modems serve this purpose. 

As regards rating the calls, tte equipment can generate n^eter putses at the telephone line inter^:e to- 
5 wante the terminals connected thereto. TTiis service is particularfy useful when a putritc telephone service is 
provided. 

The procedure used by the equipment comprises retransmMing the rating Information to the telephone 
Interface from the data provided by the network. The latter wfll to this end need to include the said information 
in the signalling to the cellular terminal. 
io In the ETACS sy^em, the rating information of a particular call is included in a sequence of 10 bits within 
base sigr^ling to the cellular terminal. 

The said word contair^ the interval between pulses (meter stages) expressed in tenths ol a second. The 
cellular transceiver has access to such information and can use the sarr^ to accunmitate meter unit counters. 

Ttie equipment uses the network ratir^ information processed t he transceiver to reconstitute the meter 
15 pulse system and rrKxtulate a 12 KHz signal, superposed to the direct and alternating vdt^es of the loop at 
the telephone interface, so that the terminal equipment provided with a 12 KHz meter impulse receiver can 
use this procedure to rate the calls. 

We feel that the device has now been suff k^ntiy described for any expert in the art to have grasped the 
fill] scope of the invention and the advantages it offers. 
20 The mater^ls, shape, size and layout of the elements may be altered provkled that this entaBs no nxxii- 
f ication of the essential features of the invention. 

The terms used to descnl>e the invention herein should be taken to have a broad rather than a restrictive 
meaning. 

25 

Claims 

1. - Equipment for coupling one or several conventional telephone sets to a cellular radio network, esserv 
tially characterized in comprising a transceiving unit (1 ). such comprising an eiectronk: unit interfacing the hand- 
so set (2) and the telephone cellular system through the relevant aerial (3), whbh transceiving unit wBI have a 

vocal interfoce (10) connected to it comprising an electroriic card able to handshake with the transceiving unit 
(1) using its same protocol, in order to provkje a t^ephone line with the same foop current, dial request tones, 
call current and other characteristics, the said equipment being provided also to be fitted with a rating interface 
(4) comprising an electronic card functioning to receive the telephone line provkjed by the vocal interface (10), 

35 receive the logical signals provkied by the vocal interface (10) and subsequently process the same to begin 
rating generatfon, generation of the rating pulses required to charge in publk: telephones, generating of power 
for the actual card (4) and incorpcvation of a battery (7) charge circuit to supplement a power source (6) that 
is connected to the mains (8) and is able to generate direct current at the required voltage to power the various 
elements making up the equipment, the sauJ rating interface (4) also being connected at or with the various 

40 telephone or other sets (15). 

2. - Equipment for couplir^ one or several conventional telephone sets to a cetlidar radk> network, as in 
daim 1 , characterized in that the transceiving unit (1) is provided with a jack box (9). inaccessible for the user, 
through which the handset (2) is connected to the said unit in service teste by the company. 

3. - Equipment for coupling one or several conventional telephone sete to a cellular radk) network, as in 
45 the above (Aatms, characterized in that the aerial (3) can be internal, omnkSirectional coupled to the equipment 

box or frame (11) or external to the same, duly connected in any event to the transceiving unit (1). 
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